ABSTRACT
1.! INTRODUCTION
The capability of a GCL to serve as a barrier to fluids (either liquid or gas) is intimately 48 linked to the uptake of moisture by the bentonite. However, there is no guarantee that the 49 GCL will reach full hydration before leakage begins through a defective geomembrane. 50 Accurately predicting the hydraulic behavior of composite liners requires knowledge of both 51 the water retention curve (WRC) of the GCL and its volumetric changes during hydration. the effect of confining stresses of 2 kPa and 100 kPa on water retention in GCLs. 71 These studies did not investigate water retention along a wetting path for the larger range of 72 confining stresses that corresponds to deeper waste deposits (for example in the case when a 73 hydraulic head exist on the GM overlying the GCL is presenting holes). 74 To better understand the hydromechanical response of GCLs, this paper presents the results of 75 an experimental program designed to investigate the effect of confining stress applied along 76 the wetting path of the WRC of GCLs. The WRC was determined based controlled suction 77 techniques adapted to oedometer equipment with saturated saline solutions and osmotic 78 technique with polyethylene glycol (PEG) solutions. Measurements were complemented by 79 standard saturated oedometer swelling tests to obtain water retention properties at zero 80 suction. In the following, WRCs at the wetting path, their experimental determination, and 81 their relevance with respect to GCL issues are first briefly introduced. Second, the suction-82 control methods that were applied to the GCL are described. Finally, the results obtained are 83 presented and compared with published data. Two well-known WRC equations (van 84 Guenuchten's and Fredlund and Xing's) are fit to the data obtained and an explanation of the 85 effect of stress is proposed. Table 1, methods used to determine the WRC of GCLs   104 include (i) vapour equilibrium (Daniel et al. 1993) 
3.! MATERIALS AND METHODS

120
3.1.Geosynthetic clay liner properties and preperation
121
A needle-punched GCL containing granular sodium bentonite was used. The cover used to hydrate the GCL starting from its initial situation.
151
The relative humidity R H is linked to suction ψ through Kelvin's law:
Where ψ is the suction (MPa), u a is the air-pore pressure (MPa), u w is the water-pore pressure 154 (MPa), R is the universal gas constant (R = 8. (Table 3) 186 were carefully placed into the oedometer cells, with special care taken not to lose bentonite (1992).
197
The PEG solutions were circulated over a closet circuit using a peristaltic pump which insures 198 the water transfer between the membrane and the GCL specimen.
199
The initial suction of GCLs was evaluated by measurements done on two comparable GCL 
4.! RESULTS AND DISCUSSION
223
The GCL specimens were measured using both the SS and PEG procedures. Some standard 224 saturated oedometer measurements (OETs) were also conducted. The measurement program 225 is summarized in Table 3 and used suction between 0 and 8.5 MPa. For each measurement a 226 dry specimen was loaded into the oedometer and subjected to the desired stress prior to 227 imposing a suction less than the initial suction ( 135 MPa). The specimens were under 228 constant vertical stress during the measurements. kPa, 100 kPa, and 200 kPa) were applied to specimens for suctions greater than 2.8 MPa.
244
At suctions less than 2.8 MPa, the effect of the confining stress on the GCL water content is 245 clearly apparent. At a given suction, more water is retained for a smaller confining stress. between the five different GCL specimens, as seen in Figure 5 and Table 3 . 
312
The results show that the hydraulic conductivity of a saturated GCL decreased by 59% from 
359
The Fredlund and Xing equation is WRCs. For these fits, the WRCs were normalized to their water content at zero suction θ s .
368
The single set of parameters obtained from both equations is presented in Table 5, together   369 with the values of water content at zero suction θ s (which remains the only parameter 
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